All chemicals, solvents and materials were obtained from Sigma Aldrich apart from cRGD, which was obtained from Bachem Holding AG (Switzerland). All chemicals were used without further purification.
nanoparticles, cells were stimulated to express a higher amount of αvβ3-integrin using 4 ng/ml of human recombinant tumor necrosis factor-alpha (TNF-α) (ProSpec-Tany TechnoGene Ltd, USA). Medium was removed and each well was washed with 2 ml of phosphate buffered saline (PBS, Invitrogen, Germany) . HUVEC incubated with cell culture medium served as negative controls. Non-functionalized and functionalized particles were diluted with cell culture medium to a concentration of 250 µg/ml. 3 ml of cell culture medium or medium containing particles was added to the cells and incubated for 6 h. 3 samples per condition were analyzed. After incubation, medium was removed and cell nuclei were stained with DAPI (4',6-diamidino-2-phenylindole, Vector Laboratories, Germany). Cells were washed with PBS and subsequently trypsinized as described above. Cells were transferred to glass slides (Langenbrinck, Germany) and mounted with Mowiol mounting medium (Sigma-Aldrich, Germany). Fluorescent micrographs were captured using an epifluorescence microscope (Axio Imager.M2, Carl Zeiss, Germany) equipped with a high resolution camera (AxioCam MRm Rev.3; Zeiss, Germany). Quantification was performed by counting the amount of intracellular nanoparticles within five randomly selected micrographs for each condition.
In vitro binding study (flow chamber experiments)
Binding of nanoparticles on the surface of HUVEC was evaluated using flow chamber experiments. 3 x 10 5 cells were seeded in 35 mm Petri dishes (Greiner, Germany) and cultured for 24 h. Four hours prior incubation with nanoparticles, cells were stimulated to express a higher amount of αvβ3-integrin using 4 ng/ml of TNF-α. One hour prior incubation, cell membranes were stained with 5 µg/ml of wheat germ agglutinin Alexa Fluor 594 conjugate (Life technologies, Germany). Four hours after the addition of TNF-α, the 35 mm Petri dishes were mounted to a customized flow chamber. Subsequently, a suspension of either 250 µg/ml of non-functionalized or functionalized nanoparticles in cell culture medium, or a combination of 250 µg/ml functionalized particles together with free cRGD in excess (10,000 fold, for competition) was injected into the tube connecting both ends of the flow chamber. A peristaltic pump (Gilson Inc, USA) allowed circulation of the nanoparticles for 10 minutes at a flow rate of 0.25 ml/min. After incubation, the loop was opened and unbound nanoparticles were washed out with cell culture medium for 5 minutes using the same flow rate. Nuclei were stained with DAPI. Fluorescence microscope images were acquired using the Axio Imager.M2 (Carl Zeiss, Germany). For each condition (non-functionalized and functionalized nanoparticles, and competition with free cRGD), n=6 flow chambers were used. The mean number of bound nanoparticles per cell was determined by manually counting all nanoparticles and cells in the images. (Some particles attach and detach from the substrate over the course of 10 minutes. As a result the averaged data (green) can also rise over time as non-exposed particles enter the field of view. The three marked particles in each experiment are stationary at the substrate over the entire experiment.)
